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Cold hardiness of pupae and over-wintering adults from natural populations 


of Bactrocera dorsalis | Hendel|[] Diptera[] Терһгібдае[ in China 

REN Lu[] LU Yong-Yue[] ZENG Ling[] 1. Laboratory of Insect Ecology[] South China Agriculture University[] 
Guangzhou 510642[]China[] 

Abstract[] In this study[] cold hardiness of pupae and over-wintering adults among seasonal populations and 
geographic populations of Bactrocera dorsali] Hendel[] in China were assayed by measuring their supercooling 
capacity and cold survival ability. The results showed that cold tolerance of the pupa followed strong seasonal 
туђа the pre-winter population had higher tolerance to low temperature than the summer population[] and 
the summer population completely collapsed as exposed to O?C for 2 days[] but there was still 61.4% 
survivorship for the pre-winter population. The SCPs of one day-old pupae had significantly difference among 
the different months[] highest in February]. – 9.26% while lowest in August] – 15.20°С[]. Further analysis 
showed that there was a big variation range of SCPs among individuals[] which were gathered around two points[] 
— 15°С and – 6%. There was no significant difference in cold hardiness among five geographic populations of 
B. dorsalis. The main factors that influence cold hardiness of natural populations of B. dorsalis were 
discussed combined with the results obtained this study . 
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and those with the same letters above column are not significantly 
different at the 0.05 level. The number inside column indicates the 
number of tested individuals. The same for Fig. 5. 
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Fig. 2 Frequency distribution of SCPs of Bactrocera dorsalis pupae in various months 
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Table 1 Comparison of SCPs of Bactrocera dorsalis adults during over-wintering 
00000 sced 0 
DT ШП 000 000 000 
Month Number of individuals à um 

Mean = SE Maximum Minimum 
12 December 57 – 10.37 + 0.43 b – 4.00 – 16.70 
1 January 58 = 7.25 + 0.26 а – 4.30 – 13.50 
2 February 60 –8.16+0.27 а – 4.30 – 13.40 
00 Тога 175 -8.58 +0.21 -4.00 – 16.70 


O Notes] sce O О O One-Way ANOVA/ Duncan[] [] [T] HH B] Hu B0 H c4 0 B H1 0.05000000000000 Means of SCP + SE were analyzed 


by One-Way ANOVA/ Duncan[] and those followed by the same letter are not significantly different at the 0.05 level. The same for the following tables. 
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Fig. 3 


Seasonal variation of cold hardiness of pupae from natural populations of Bactrocera dorsalis 
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Fig. 4 Influence of 10°С acclimation on cold survival of 
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Table 3 Geographical variation in SCPs of Bactrocera dorsalis pupae in summer 
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Fig. 6 Geographical variation of cold hardiness of Bactrocera dorsalis natural populations 


ШШШПШПППШППППППШПППШППППППП 
ШШПШПППШПППШППППШПППППППП 
ШППШПШПППППППППШППШППППШПП 
Е БОНО ЕА Д ЕЗД ВЕД: 
ШШПШПППППППППШПППШППППППП 
ШППППШШПШПППППШПППППШППППП 
ППППШШПШППП 5000000 10000 
ППППППППППП 509 00000000 
ШШШШПППППШПППШППШППППППШШПП 


ШПППШПШШПППППШППППППШПППП 
ШШПШППШШПШППППППШППШПППППППППШ 
ШПППШПШШПППППШПШПППППППППП 
ШППППШПШШПППППШПШПППППППППП 
ШПППШШПППППППППШШПШПШПЦПШППП 
ШПППШПППППШПШПППППШШППППП 
ШШПППШППШППШППППППШПППШППППП 
О 00000007- 90 00 000 000 7. 
запоае  800000000000000000 





60 u dagBgupnüupaüapbBagdagdudiiliil lul 595 





О LI] Chen and Kang[P004(T] 000000000 
ПППППППППППППШПШППШПШИЇППП 
ППППППППППППШИППППШПИППП 
ШППШПППППППППППППППЇППП 
ППППППППППППШПШППППЇППП 
ПППШПППШШПППШППШП3ШП 500 
ШППППШПППППППШППППШШПШПЇПШП 
ШППППППП 50000000000000 0 
üuggagamgggagguuudgdrtlleebttl 
uüuggagagagauaaguguedudad ооо 
О 20060000000000000000 0000 
000 Ш00000000000000 100 
0000000 00 -12.0%00 00 0 
[] – 12.064200 0 00 ~ 12.73%00 0 0 0 0 000 
ОООООООО О 0О0ОООООООО0ОО О 
ШПППППППППППППШШПШППШПИППП 
ШПППППППППППППППППППШПШШП 
000000 

üuggaguguuagtdedat adt üt 
üugaugagaggggunguuateatdutdüu 
000000000000 00 2005 - 20060 0 D 
ШПППППППППППШПШПППППППШП 
ШПППППППППППППППППШЇИЇПП 
ШПШПППП2ПШПШПППШППППППШПИЇШПП 
HI H BE EL. ET 2000000000000 
-2<Ш ПП ПП - 17.840 00 1640 000 
ООООООООООШОО О О - 150 -6c 
ШППППЦППППППППППППППППШП 
ППШПППППППППШППППППШПИЇППП 
ШППППППППППППППППППППШШПП 
ПППППППШППППППППППЇППП 
000 5РОИООООЈООО 00 Renaut e al.[] 
20040 Chen and Кап 20040 200500 00 00 0 
20050 200000000000000000 
00000000000 200000 5СРПП 
000 - 583 2000000000 -2.4%0 - 
8.600 00 00000 0000000 100 
0200000000 20000000000 
üuggaagaggugagguuedaedetttldtttl 
üuggagagggagumuuudgdctllebttl 
ПППППППППШШПШПШППППППППП 
000000000 


100 ПП References) 


Bai ОП Song FM[] 1997. Report for Bactrocera dorsalis damaged mango and 


control ling research condition. Tropic Agricultural Science[] АП 45 – 46. 
000000 00 1997. 0000000000000000 
0. 00000004045 – 460 

Chen ВО Капе 11 2003. Supercooling point shift of pea leafminer pupae with 
latitude and its implication for the population dispersion. Zoological 
Research[] Җ 301 168 - 1721] D 0 00 0 0 2003. (00 00 00 
ППППППППШППШППШПППППППППШПП.ППШПП 
О 028 51] 168 – 1720 

Chen ВО Kang 10 2005. Adaptation and population distribution of insect 
under the environmental thermal stress. Progress in Natural Science[] 3[] 
265 – 2700 0 0 00 0 0206. 00000 0000 00000 
000.000000 0302 – 2700 

Chen ВО Капе 1[]2004. Variation in cold hardiness of Liriomyza huidobrensis 

[] Dipera] Agxomyzidae[] along latitudinal gradients. Environmental 
Entomology|] 330 155 – 164. 

Chen ВО Kang L[] 2005. Can greenhouses eliminate the development of cold 
resistance of the leafminers[] Oecologia[] 144] 200 187 – 195. 

Fan JA[] 1998. Studies on the assessment of potential establishment of oriental 
frui] Bactrocera dorsalis] in China with synthetic judgment on fuzzy 
mathematics. Plant Оиаташте 18] 2(T] 76 – 800 0 0 0 0 1998.0 
ППППППШППППППППШПШППППП.ППППП 
1B 200 76 - 800 

Hou BH[] Zhang RJO 2005. Potential distributions of the fruit fly Bactrocera 
dorsali] Diptera[] Tephritidae[] in China as predicted by CLIMEX. Acta 
Ecologica Sinica[] 28| 700 1 570 - 1 5740 00 0 00 0 0 02005. 
00 симехооооооооооооос.00о000~љ 

0 700 1 570 – 1 5740 

Lee RE А0 Denlinger ОЦ] 1991. Insects at Low Temperature. Chapman and 
Hall[] New York. 

Li HX] Ye НО Lu JO 2000. On damages and distributions of fruit fly 





П Bactrocera dorsalis Непде іп Yunnan province[] southern China. 
Journal of Yunnan University] Natural. Science ПЦ 28] 600 473 – 478. 
000000000 0 0 2000. Д000000000000. 
0000000000 0 0028 600473 - 4780 
Liang СОП Liang GZO Lin МО 1993. Fruit Flies and Their Control. 
Guangdong[] Guangdong Science & Technology Press) [] 0 0000 
0000 0 1993. П00000 . 00 000000000 
Liang СНО Chen ЈНО Yang JQ[] Huang ЈСО Ji QE[] 2003. Advances in 
research of Bactrocera dorsalis[] Hendel[] in China. Entomological 
Journal of East Спа 1B 20090 - 9080 0 0 0 00 0 0 00 00 0 
0000000 0203. 0(000000000. 00000 
0 018 21190 – 980 
Liu JH[] Ye НО 2005. Population dynamics of Bactrocera dorsalis] Diptera[] 
Tephritidad] in Yuanjiang dry-hot valley[] Yunnan with an analysis of 
the related factors. Acta Entomol. Sin.[] 48] 500 706 - 710 0 0 
ППППП2005.ПППППППППППШППШПППППИППП 
00000.0000 048 50076 - 710 
Liu УМО 2000. Plant Quarantine Handbook. Hubei[] Hubei Science and 
Technology Press. 231 – 2220 0 O 0 0200. 000000.0 
00000000000. 231-2320 
Jing XH[] Kang L[] 2003. Geographical variation in egg cold hardiness[] a 

















study on the adaptation strategies of the migratory locust Locusta 


596 0000 Acta Entomologica Sinica 50 [) 





migratoria L. Ecological Entomology|] 280 151 – 158. 

Jing XH[] 2003. The Cold Hardiness of the Migratory Locust Locusta 
migratoria 1,1] Orthoptera[] Acrididae[]. PhD Dissertation[] Institute of 
Zoology[] Chinese Academy of Sciences] Beijingl] 0 0 O (1 2003. [] 
[I] Locusta migratoria LD O00000. 00000000 
0000000 

Ren Ш Lu УУП Zeng 11 Pang $10 2006. Effect of different host fruits on the 
cold hardiness of Bactrocera dorsali] Непде О Diptera[] Tephritidae[]. 
Acta Entomol. Sin.0 49 300 447 - 4530 O0 00 0 0 00 0 00 
00 П20%6.ППППППППППППП.ППППП483Ш 
447 – 453[] 

Renault D[] Vernon P[] Vannier СП 2004. Comparing the freezing 








susceptibility of third-instar larvae of Gnorimus variabilis] Cetoniidad[] 
Trichiinad ] from three distant geographical regions. Canadian Journal 
of Zoology|] 820 873 – 879. 

Shintani Y[] Ishikawa Y[] 1999. Geographic variation in cold hardiness of eggs 
and neonate larvae of the yellow-spotted longicorn beetle Psacothea 
hilaris. Physiol. Entomol .[] 24[] 158 – 164. 

Sun XG[] Guo HI[] Li STO Wang XH[] 2000. Study on cold hardiness of 
overwintering larvae[] Phthonandria atrilineata Butler. Acta Sericologica 
Sinicd] 28 300 129 - 1330 0 0 000 00 00 D H DO D D HI 
2000. 000000000000. 0000028 30 129 – 
1330 

Tanaka КО 1999. Cold tolerance in the house spider] Achaearanea 
tepidariorum[] Araneae[] Theridiidae[]. Entomol. Sci .[] 20 597 — 604. 


Turnock WJ[] G Boivin[] Ring КАП 1998. Interpopulation differences in the 
coldhardiness of Della radicum[] Dipteral] Anthomyiidae[]. Сап. 
Entomol .[] 1300 119 – 129. 

Yang YS[] 2003. Harm characters and control tests of Bactrocera dorsalis in 
Yuanjiang. China Forest Disease апа Pests[] 28] 1020 - 2100 0 
0 02003. П000000000000000. 000600 
0 022 10 20-210 

Yang PJO James R[] Robert VDO 1994. Tepheritid fruit flies іп China 
historical background and current status. Pan- Pacific Entomologist[] 70 

П 200 159 - 167. 

Zhou СОП Chen HDO Lin РОД 1995. Comparison of influence of light[] 
temperature and humidity on reproduction of three fruit flies population. 
Journal of Zhongshan University] Natural Science] 38] 100 68-75. 

000000000000 0 1995.0 0000 0( 0 0 0 0 0 0 
О0000000000 .00000 0000000034 
0 100 68 - 750 

Zhang WO Lu 780 Zhong WO Zhang РО Xu ЗЕЦ Bai WSO Gong 700 Zhang 
RH[] Zhao CJ[] 1996. Study on occurring regulation. and control of 
Bactrocera dorsalis. South China Fruit Ттее 25) 20238 0 0 00 0 
ППШППШПППШПППППППППШППШПППППИЇППП 
1996. П00000О0000000000. 000060600 
25 20230 











ООоООоОоооооО 


